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Department of Radiotherapy, The Churchill Hospital, Oxford THE following is a brief outline of two methods of irradiation of the spinal cord and meninges which may eventually be complementary and which we have been developing at Oxford. In presenting this I do so merely as a spokesman for the department, since most of the ideas were those of Dr. Frank Ellis and a great deal of the hard work has been done by our physicist Raymond Oliver. The work is still very incomplete and we offer this only as an interim report which may be of value to others working on similar lines.
Treatment of the spinal cord by X-rays is difficult technically if a uniform dose is to be aimed at, since the cord is at a varying and sometimes considerable depth from the skin. The use of a single posterior field is far from ideal and so are attempts to combine several fields if they are conventional in shape and discontinuous.
The problem can be solved, however, if one is prepared to use fields of unconventional size and shape.
If we have two fields inclined to each other and at a constant angle to the skin, then the depth at which they will intersect below the surface will be a function of their separation. If they are inclined at 45 degrees to the surface, then they will intersect at a distance below the skin equal to half their distance apart.
If we wish to irradiate the cord it is therefore possible by simple geometry to obtain for each case two such fields which will cross fire on the cord at all its levels. These fields will present as projections of the cord and the dose at the cord will be lower where they are farthest apart than where they are closer, but correspondingly here there will be room for a direct field between them to be used to make up for this.
In treating a girl of 19 who had had an extensive ependymoma incompletely removed from the spinal canal we made up a mould on the above lines and, to minimize irradiation of the ovaries, we treated the sacral region by means of the 2 field wedge combination ( before (Ellis et al., 1950) . The radiation falls off very rapidly below line B and by standing the set up off the skin accordingly, we were able to get an adequate depth dose with a very rapid fall off toward the pelvis.
AUG.-RADIOL. Preliminary animal experiments indicated that injection of the colloid itself into the meninges would not be likely to produce any chemical irritation, and we, in discussion with Mr. J. Pennybacker, therefore felt justified in doing some tracer studies in a patient with a cerebral tumour whose prognosis was regarded as hopeless and very short. She was actually in a terminal phase following recurrence of a glioma after previous exploration and radiotherapy.
With the co-operation of the neurosurgical department, 50 ml. of colloidal gold solution with a total activity of 480 ,uc. were injected into the subarachnoid space by lumbar puncture. Specimens of C.S.F. were removed from here and from the right ventricle at i, 1, i, 1, 4, and 16 hours later and counted. Fig. 2 It will be seen that during the first hour fluid removed from the lumbar puncture route showed 35-40% of the initial concentration; it fell to less than half of this at 16 hours.
The activity of ventricular specimens never rose above 9 % falling sharply to 0 6 % at 4 hours and being 0-016% at 16 hours.
On the day following the injection, blood samples showed a concentration of only 0-026% and urine activity was 0 007% indicating that the amount of gold present in the blood could not be greater than 2-5 % of the total at that time.
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No alteration in the condition of the patient was observed during or subsequent to this investigation which could have been ascribed to this interference.
Obviously, however, nothing like a uniform distribution of the material had been obtained by this method.
A different technique was therefore tried. 74 ml. of the active colloid with an activity of 2 mc./ml. were run into the left ventricle of a similar patient. Simultaneously C.S.F. was allowed to flow from a lumbar puncture needle and was collected in samples not greater than 10 ml., 75 ml. in all being collected. The whole procedure took seven minutes.
Two hours later, normal saline was run into the ventricle and lumbar puncture samples collected as before. Altogether 300 ml. of fluid was collected, corresponding to 290 ml. run in.
Midway between these procedures a single lumbar puncture sample was taken together with a sample of venous blood. The samples were measured as before.
The results are as shown (Fig. 3) , a rapid rise occurring during the running-in phase, and an equally rapid fall in washing out, but the latter reaching an apparent stable level.
The absolute counting of the specimens showed that 64 4°0% of the administered gold had been recovered from the lumbar puncture route.
The blood sample showed a negligible activity. Four and five days later, two further samples were obtained by lumbar puncture; both these when corrected for decay showed concentrations of only 0 005 to 0-01 % as opposed to 0-2 to 0 3 %0 during the last phases of the washing out. This indicates that the gold not removed had not remained in suspension in the C.S.F.
During the washing out process, her stupor deepened; she looked shocked at the end of it and vomited a few times. The patient died nine days after this procedure, and again both the neurosurgeons and ourselves were satisfied that the progress of the patient had not been materially altered by this interference.
At post-mortem examination, measurements with a lead collimated counter were made. Activity appeared to be confined to the C.N.S., being uniform along the cord but higher over the hemispheres.
A number of post-mortem specimens were also counted after fixation. Some slices of liver showed a definite but low activity, the spleen showed nothing above possible contamination and suprarenals, lymph node and rib samples showed no activity.
Brain slices all showed there to be little activity within the brain, the activity being localized to the serosal surfaces. The meninges in the region of the pituitary showed very high count rates and the material seemed to have entered the substance of the pituitary.
That is as far as we have gone. Obviously much more work is needed before its use can be considered as a clinical treatment. We need further and more detailed investigations of the neurological effects and to know properly the long-term effects animal experiments in more detail will be required. From the Diagnostic X-ray Department ofSt. Bartholomew's Hospital, London SUMMARY THE literature on the value of radiology in assessing the progress of duodenal ulceration under treatment is reviewed. In spite of very extensive references, no paper has dealt with the specific problem postulated.
134 consecutive cases of duodenal ulcer were examined by the authors; an ulcer crater was seen with reasonable certainty in 63, all of which showed some cap deformity as well. Many of these were re-examined after intervals varying between a few weeks and two years during which they had been treated medically. In most instances the ulcer crater became smaller as pain subsided. Frequently the crater was still present though the pain had completely remitted. It is argued that while symptoms are still present, re-examination by a barium meal is unnecessary, and after symptoms have disappeared radiological "control" of treatment is not of value in the majority of cases. The reasons for these conclusions are detailed.
